An mTORC1/2 dual inhibitor, AZD2014, acts as a lysosomal function activator and enhances gemtuzumab ozogamicin-induced apoptosis in primary human leukemia cells.
Gemtuzumab ozogamicin (GO), an anti-CD33 antibody linked to calicheamicin via an acid-labile linker, is the first antibody-drug conjugate (ADC). The acidic environment inside lysosomes of target cells is an important intracellular determinant of the cytocidal action of GO, as the linker is hydrolyzed under acidic conditions. However, lysosomal activity in acute myeloid leukemia (AML) blasts in GO therapy has been insufficiently evaluated. It has been suggested that lysosome activity is suppressed in AML due to hyperactivation of the phosphoinositide 3-kinase/Akt pathway. We therefore hypothesized that agents which activate lysosomal function would potentiate the cytotoxicity of GO. Here, we found that a clinically useful mTORC1/2 dual inhibitor, AZD2014, reduced pH in the acidic organelles, including lysosomes, as shown by increased LysoTracker fluorescent intensity, and synergistically enhanced the cytotoxic effect of GO in primary leukemia cells. GO-induced cytotoxicity appeared to be enhanced with the increase in lysosomal activity by AZD2014. These results indicate that AZD2014 activated lysosomal function in primary leukemia cells, which in turn enhanced the cytotoxicity of GO. Enhancement of lysosomal activity may represent a new therapeutic strategy in the treatment of GO and other ADCs, particularly in cases with low lysosomal activity.